Evaluation of these hypotheses has been hampered by the lack of experimental data. Lederer (1972), however, used high speed photography to show that the Great Crested Flycatcher (Myiarchus crinitus), Eastern Phoebe (Sayornis phoebe), and Eastern Wood Pewee (Contopus &ens) usually catch flesh flies (Sarcophnga hullata) with their hill tips. From this, he suggested that rictal bristles perform no function in prey capture. However, when a bird misses its prey with its hill tip, rictal bristles may still serve to deflect the missed prey into the hill. They may also allow the bird a second strike opportunity by impeding the insect' s escape or serving as mechanoreceptors that signal the missed prey' s new location. Another hypothesis, owing to the rictal bristles' location between the eyes and mouth, is that these feathers may prevent escaping prey or parts of captured prey from hitting the bird' s face and eyes.
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We examined whether rictal bristles aid the Willow Flycatcher (Em~khnnx tmillii) in prey capture or help protect the eyes. In our experiments, we manipulated the rictal bristles on specimens and observed whether there was any change in the birds' ability to capture prey or in the number of objects striking the eyes.
METHODS
Ten Willow Flycatchers were captured with mist-nets during July and August 1977 and 1978 at the Hudson Biological Reserve near Pullman, Washington. Each bird was housed separately in a 1.5 x 1.8 x 2.5 m screened cage and fed ad lihitum a variety of live insects. Lighting during all tests was by overhead fluorescent and incandescent lights, which provided approximately 250 lux. All tests were conducted 5 to 15 days after a bird' s capture.
Each bird was observed at a distance of 2 to 3 m as it captured live house flies (Musca clome.~ticcl), first during a control period and then during one or two experimental periods. The first experimental period lasted one day while the control and the second experimental period lasted two to three days. To guard against the possibility that capturing and handling the birds during the experimental procedures might have been an important variable, all birds were similarly captured and handled prior to the control period.
We assumed that small objects placed on the tips of the rictal bristles to increase their length, weight, and wind resistance might temporarily disrupt their functioning if the bristles aid in prey capture by serving as mechanoreceptors. To test this, we removed each bird from its cage at the beginning of the first experimental period and folded a 2 x 2 mm piece of transparent adhesive tape over the end of a bristle. Two randomly selected rictal bristles on each side of each bird' s head were taped, after which the bird was returned to its cage. If rictal bristles aid in catching prey, removing or cutting them off should also reduce a flycatcher' s ability to catch insects. We tested this in the second experiment by cutting off the bristles at the skin line so that they no longer projected above the contour feathers. Three birds were tested during the first experimental period, and these same individuals plus two others were then tested during the second experimental period.
During the control and experimental periods, we recorded the number of attempts each bird made to capture flies by either aerial hawking or sally-gleaning and the proportion of successful attempts (capture success ratio). The ratio is a conservative estimate of capture success. House flies were used as prey because their small size, speed and maneuverability tested the flycatchers' capturing ability, and emphasized any decrease in this ability. Each bird' s capture success ratio during each experimental period was compared to the ratio obtained during the control period using a 2 x 2 contingency table corrected for continuity.
A flycatcher sometimes made an audible snap as it rapidly closed its bill during a capture attempt. It usually snapped only once during a capture attempt but occasionally made two or more snaps as it struck repeatedly at the same fly. The ratio of multiple snaps to single snaps was determined for three of the birds during each of the control and experimental periods, and then compared using a 2 x 2 contingency table corrected for continuity.
To test whether rictal bristles shield the eyes from items a bird is trying to eat we placed six preserved flycatchers, fixed with their mouths opened 1-2 cm, in a wind tunnel and then simultaneously released 10 to 20 pieces of wood or plastic 0.2 to 2.0 mm in length from a fixed position l-3 cm in front of each bird' s mouth. The birds were held in position by a rod that exited from the rear of the bird' s body and connected to the back of the wind tunnel. The wind speed was 5 m/s. The directionality of the rictal bristles was not changed or controlled on any specimens. To measure the frequency of items striking the eyes, we put adhesive discs over the eyes so that any striking objects would adhere to them. The eye disc protruded l-2 cm above the surface of the face. The number of adhering particles was then counted. Each specimen was tested in this manner 10 times and the results totalled for each specimen. The results for each specimen were then statistically compared using the chi-square test to determine whether the number of particles striking each side of the bird' s face significantly differed from one another. The rictal bristles on one side of the specimen were then cut off and the experiment repeated. These data were again totalled for each specimen and statistically analyzed.
RESULTS
Small pieces of tape on the ends of the rictal bristles apparently did not disrupt the birds' ability to capture flies because there was little change in capture success ratio for aerial hawking or sally-gleaning attempts by any of the birds (Table 1) . Removing the bristles also did not reduce the ability of any of the birds to capture flies (Table 1 ). In fact, one bird had a significantly higher capture success ratio after its rictal bristles were cut off.
The ratio of capture attempts in which the birds made multiple snaps to those in which it made only a single snap did not change significantly during the control and experimental periods for any of the birds (Table 2 ). This indicates that neither cutting off nor taping rictal bristles altered the birds' ability to rapidly snap again at missed prey.
Before the bristles were removed, the number of particles adhering to the adhesive discs overlying the birds' eyes differed significantly in only one of the six specimens (Table 3) . After the bristles were cut from one side of each bird' s face, however, particles hit the discs on that side significantly more often in all six specimens (Table 3) . Besides protecting the eyes, the rictal bristles may protect the feathers on the face from becoming soiled by food items. Possibly the short bristles along the lower bills of many flycatchers serve a similar function.
While our results failed to support any of the preycapture hypotheses, they do not and cannot prove the null hypothesis-that rictal bristles do not aid in preycapture. Furthermore, our findings do not exclude the possibility that rictal bristles aid in prey capture in other birds or even in other tyrant flycatchers, owing to the latters' diverse food habits and capture techniques (Fitzpatrick 1980). We can understand the functions of rictal bristles only after experimental studies have been conducted on many bird species using different types of prey.
